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THROUGH THE AQUEDUCT.
A TOUR OF THE NEW CONDUIT.

BIGHTS AND SOUNDS IN THE GREATEST
TUNNEL IN THE WORLD.

rHE MASSIVE GATE-HOUSE AT CROTON LAKE-
QUAKER BRIDGE RESBERVOIR-MISCONSTRUC-
TION AND RECONSTRUCTION — £2,000,000
WASTED-223,000 HOLES CUT-GROUTING.
A walk through the new Aqueduct wos pro-
The first requisite was a passport, and w
obtain it & visit was paid to the chief engineer,
Alphonse Fteley, whose oflice is in the Stewart
Building. Mr. Fteley is as courtcous as he is
Jearned in his profession. The reporter wos o
little doubtful about the pronunciation of his
name, and took care to prime himself before send-
ing in & card. The elevator-boy whispered in

confidence that “everybody called iv different™; |

some “ Eftilly,” somwe “Eftly,” some “ Fitealy,"
some *Footly,” a few “Te-ley." Mr. Frust, his
private secretary, was appealed to. “Telly,” he
gaid, whioh seemed simple cnough, and the re-
porter mastererl it thoroughly. Mr. Fteley, who
was cxceedingly busy, regretted that he could not
accompany the reporter on his tour. No ope had
yet walked through the tunnel, mot even an
engineer, not even that fine old soldier and gentle-
man, General Duane, who had beeri fu the babit of
making twp or three subterranean expeditions o
week. Four letters were written, similar to this:
CUIEF ENGINEER'S OFFICE-AQUEDUCT COM.
MISSIONERS,
A. Fieley, ehlef engineer,

George B. Rice, deputy chief engineer.
New-York, Jan. 20, 1890.
Mr. Charles 5. Gowen, division engineer, Bing Sing, N. Y.
Dear Sir: This is to Introduce Mr. —, uf The
Tribune, who wishes to make a trip through the agueduet
tunnel and to visit the gate houses, ote. Please extond
to him all possible facilities to vialt the work under your

charge. I um, respectfully,
A. FTELEY, Chiet Engineer.

The other three letters were written to George
B. Burbank, division engineer, Brewster's Station ;
Alfred Craven, division engineer, Yonkers, and
Fdward Wegman, jr.,, division engineer, No. 324
Bt. Nicholas-ave,

“1 shall also,” said Mr. Fteley, “write per-
sonally to each of these gentlemen, telling them
of your intended wvisit, so that they may be pre-
pared to reecive you.” €

This, however, proved unneeessary, as, on the
next day, Mr. Rice, the deputy chief engineer,
cheerfully consented te act as escort during the
journey. The reporter suddenly found himsell
relieved of every embarrassment, Mr. Rice taking
hold at once and arranging all the details of the
trip. The first meeting was at the Grand Central
Station on Thursday morning, Junuary 23, The
sun was just rising when the train reached Sing
wsing. &v wasd Dbitter cold. Two seout gray
horses] a rockaway and “ Jim,” the driver, were
{n waiting, and they whirled the tourists over the
frozen roads in the direotion of Croton Lake,
seven miles distant. On the way Mr. Gowen, who
has charge of the first fourteen miles of the ague-
duet, was pleked up. He is an engineer of ack-
nowledged ability and few words. The city is
largely indebtad to him for the exposure of count-
less fratids in the masonry of the tunnel. A
short stop was made at his office, where the va-
tant places in the rockaway were filled with
tunnel toggery, then the drive was continued
through frost-nipped valleys and barren hills,
along the edge of the proposed Quaker Dridge
Reservolr, which is to hold 80,000,000,000 gullons
bf Croton water when filled, and on to Croton
Dam, where the great gate-honse stands in n
niche blasted out of the solid rock of the hills.
Here the tunmel was to be entered for the long
journey.

GETTING INTO RUBBERS

In d small frame house below the dam, nsed
for an office, a complete metamorphosis was ef-
feoted in the outward appearance of Mr. Riee,
Mr. Gowen &iid the reporter. Tweed trousers and
diagonal coats were exchanged for corduroys,
which seemed to have had an intimate scquaint-
ance with the country; light shoes were taken
off, thick woollen socks were pulled over lisle
thread and the feet and legs as high up as the
hips {ncased in rubber boots, with {nnumerable
corners and crevioes and angles, and reom enough
for the foot to roam about promiscuously, excori-
ating heel] instep, and ankle-bone regardless of
the future, Mr. Rice clung to his sealskin eap,
but his companions laid aside their derbys and
plunged head and ears into rubber sou’westers.
Rubber coats completed the outflt. Mr. Rice
looked partly respectable, Mr. Gowen looked like
o battered tar on n weather-heaten whaler, the
peporter looked like a tatterdemalion scarcerow
in a watfrmelon pateh. The trio were a sight to
frighten darkness out of the tunnel. But, inas-
mueh as they were impervious to moisture and
indifferent to sllioate of magnesia, they were con-
tent, Mr. Gowen padded his cont with ecandles,

. shouldéfed a scoop-like reflestor that swung in n

fork at the end of a pole, and took up the march.
THE GREAT @GATE HOUSE.

The gate-honse through which the water is
admitted to the aqueduct is an imposing structure,
nlmost overpowering in its immensity. Tt sets
fn a great hole blasted in the solid rock 100 feet
below the old dam. TFar above the level of the
weater {8 the upper inlet, a short tunnel about
ten feet in difmeter. DBelow this is the middle
fnlet, of the same size; The uninstrueted wonder
hwhrd ‘thoso two Mblg holes gaping there in
the side of the hill can have to do with the
water supply. They would never guess that this
mnssive gate-honse was built in view of the con-
struction of Quaker Dridge Dam, and that the
two inlets will be of no sort of service till such
time as that dam may be constructed. And there
s still another inlet, forty-four feet beneath the
upper one, through which not a drop of water can

‘flow till the Quaker Dridge: Reservoir is com-

pleted. The water above the present dam reaches
the gate-house through what is called the hy-pass
fnlet, a tunnel near the bottom of Croton Lake.
This by-pass was copstructed under many diffi-
culties. In order to prevent the water in the
lake from interfering with the work a wall of
rock was left standing on the bank, hetween the
portal and the lake, till the tannel was ‘nished
and the gates were élosed. Then a single hlast
of 800 pounds of dynamite blew the wall into
fragments, and the channel wns complete, Mr,
Rice, Mr. Gowen and the reporter stood on the
wall near the portal and watehed a diver at work
removing pieces of stone from the hottom. The
lake was covered with ice ns he worked.
QUAKER BRIDGE DAM.

Quaker DBridge Dam, the site of which is fve
miles south of Croton Dam, is to be 204 feet high
and 1,500 feet long, and the water behind it
will form a lake sixteon miles long, and so deep
that Croton Dam, from which our present supply
comes, will be submerged 1o a depth of thirty-
four feet, Scores of farms and farmhouses in the
valley will have to be abandoned when the water
begins to rise. The view from the upper inlet
of the gate-honse is pioturesque. The cows are
moodily browsing the frosted grass in pasture
lots separated by stone fences which go zigzag-
ging up and down and across the peaceful dale.
The houses and barns are asleep, and their in-
mates, too, for all the life that muy be seen about
them. The edgesof the spillways of the dam are
huge chunks of ice, between which the water is
hurrying down the slope to the Hudson, robbing
the eity of millions of gallons daily. The scene, us
far 88 eye can reach, Is worth guzing on for an
hour; ere long it will be a barren waste of Waters,

WIHERE THE WATERS ARE TAMED.

Men are busy in the gate-house fixing the gear
for raising and Jowering the gates. One man, by
turning & small wheel, is enabled to lift tons.
The floor Is of perforated iron plates, through
may be seen
the vast stone chambers in which
to gurgle and hoil and rage as the engineer nrresis

their mad sweep ; for it would not do 1o opent wide
gtrenm tenr through

ust be taken

early in hand and quieted, trolled and tamed |
hefore it is permitted, to pss the portal of the |
nqueduct. When the by.pass is opened there s
o tarrific onslanght from the Iake, Lut the massive |
walls resist it, 111l the water in the first chamber
is on o level with the crest of the dam.  Then the
great gates near the bottem of the chamber are
eautiously opemed.  The water, under heavy
pressure, sweeps through into the second shamber,
roaring terribly, but here it is again checked, only
to be allowed to pass on when quicter into o third
chamber, and a fourth. In the last shamber it
passes through enormous strainers of brass, which
keep back all the trash that may have drifted in.

The gate-house is a study in itself. It is &
masterly piece of engineering, Like Solomon's |
Temple, it was built without the sound of chisel
or hammer on the stone used in the construction
of its walls. Every plece, designed in the oflice
of Mr. Fteley, was cut by quarrymen in Maine to
fit & certain place, and the masons had only to
lay the courses necording to spegifications and bind
them tegethier with cement,

Through a hole in the floor the tourists plunged
down, down, down a winding-stair, 11l they were
dizzy with winding; then down a ladder; then
down a rope, sailor-faghion, hand-under-hand, till
thiey stood beneath the great brass strainers. Before
them, less than six feet away, was the portal of
the aqueduct, big, hollow, black: shaped like »
horseshoe set up on its heels, wide enough for
ten men to walk abreast and tall enough for a
locomotive with funnel ereet. Candles were
lighted, hats were pulled down, and bootlegs
pulled’ up. The tourists stepped inside, gave
last look at the gatehouse, and wheeling round
started for Central Park, thirty-three miles away.

THROUGH THE DIAPHRAGM.

Fifty feet from the portal the aquednet is
planked up temporarlly from the bottom of the
invert to the orown of the arch, and entrance 1o
the tunnel is gained by a narrow little door
through whieh the wind hums mournfully, putting
out the lights as they attempt to pass. Onee
inside, the door is closed, the wind is daromed
and the candles are relighted. The hole is o8
dark ns Erebus, The pupil dilates slowly, but
by and by takes in the emply blackness. There
is no perspective, Everything is a blank fifty
fect away. The side walls, the floor and the
arch near at hand are easily discernible, but they
are black and reflect not. Direotly ahead the |
eye looks into a nebuleus cone, which constantly
advances, ever beckoning the traveller om, like
an *lgnis fatuus.” The tunnel starts enstwanl, |
but eurves rapldly to the south, turning an angle
of 40 degrees in a distamoe of 200 feet, then 1%
starts off on a tangent nine and a half wiles long.
On the uninitiated this curve produces & curious
hallucination. It seems never to stop, but curves
on snd on till it becomes a spiral. The eye luses
all sense of direetion, If the flicker of candle
is seen far beyond the apex of the cone it is thc
most patural thing fn the world to step to the
opposite side of the tunnel in order 1o get u better
view of it. This is done unconseio usly ngain and
again, silly as it may seem.

The party walks on with rapid, steady—no, not
steady—stride. The bottom of the unnel is lke
the bottom of a washbowl, a depressed arch In-
verted, therefore briefly termed the invert. The
centre is eighteen inches lower than the edges,
consequently the water that leaks in forms #
little river, which has a sloping bauk on elther
gide. Walking in this river soon becomes & labor.
Mr. Rice and Mr. Gowen walk on the banks, which
are In places so narrow that there is room for only
one foot. They are used to lt, and seem 10 get
on easily with a sort of hopstep, one foot nlwuys
being lower than the other, owing fo the slupe.
The reporter trics it, and sprawls nbont helplessly,
soraping his shoulder against the wall one moment
and the next tobogganing down te the widdle of
the river, waving his arms wildly for a hilance.
After many scrapes and slips he leamns the trick
walking on the bank, aud progress then is not 8o
difficult. The beels of his borrowed boots, long
wecustomed to slip and slope, have been worn to
fit the invert, aud as soon as he discovers this his
troubles lighten, But he finds a frequent change
of bank necessury to his happiness, By long hop-
steppiog on the right bank Lis left leg becomes
elengated, while his right becomes foreshiortened
to au alarming degree. e begins to feel like a
man with white swelling, or hip disease, To
change this he fords the stream and obtains a
ohange of leg, the right now suffering elongation.
and the left foreshertenivg.

HOW THE TUNNEL WERPS.

The water, which at the portal was only two
inohes deep, gradually deepens, encroaching nl-
ways on the narrow banks. The tunnel weeps
eoqitinually. It is exoessively lnchrymoss, Fortu-
pately, owing to its peeuliar coustruction, it
drinks all its tears, which join its little river,
swelling it nll the time. The eyes with which It
weeps are rightly called weepers, heing small
rectangular openings In the side walls, through
whick all the water colleated and collecting on the
outside of the masonry pours into the inside. By
means of them many thousand gallons are added
to the Croten :-u{qﬂ:.' duily. Often did the re.
ru;u-r kueel begide these weepers and (il to the
hrimg with pure spring water, fresh from the heart
of the hills.

Progress is measured by white porcelain plates
having black figures burned into them and serewed
to the last wall every 500 feet. The portal at
the gatehouse being at zero, enoh glate repre-
gents a multiple of 500, All will be under water

when the great goate swings open, but they
cam be ecasily found when needed.  The
plates are called stations. When an engineer

orders that a leak at Station 250 plus 55 he
stopped, the contractor knows that the spot is
exactly 25,075 feet, a little less than five riiles,
from the gatehouse.

As the tourists walk they tall, Their volces are
low, vet the tunnel hums as o beelilve hums when
its oolony is ngitated. Ocenslonally, n the coire
of ite modnlations, a voice strikes a certaln pitch
whioh causes an Intense vibration.

“The tunnel has a key of its own,” says Mr,
Rice, and forthwith he proceeds to searah for it
fn nll the compass of his volee. The * do-me-sol-
do™ {8 given in every key, mujor and minor, but
the echo spolls the ohiord, and little is gadned,
The wooden partition near the portal is only halt
a mile in the rear, and acting a8 o diaphragm, or
sounding-board. it cheoks the reverberntions.
gentle * Hello! ™ is answered with o startling dis-
tinetness, Words, sentences and phrises are re-
peated with an aceuracy and clearness that far
eolipse the phenograph. A whieper truvels half a
mile in t.‘hc%lark air and steals back to tingle the
ear with its sibilation. The reporter is provided
with a complete orchestra—a tuning-fork amd @
harmonica—snd he employs it with apr?-u!mrlin:ir
effect. No German band conld ever hope to flood
the earth with music as that harmoniea in B does,
If there he spirits in the bowels of the earth, they
must dance to the tunes that confuse and split
the erstwhile solemn air. The tunuel quivers and
the big hille groan with the agonies of “ Johnny,
Get Your Gun,” *0ld Dan Tucker,” *Johnny
Ryostraw,” “ Billy in the Low Ground,™ *Top
Goes the Weasel,” * Run, Nigger, Run,” “ Juba, "
“ Devil's Hornpipe "—all muriered indiseriminately
in their sleep. DBut they male musie, oh, such
musie! till the bricks in the wall ery peace. T he

most beautiful effect of all pomes when “0ld
Plack Joe" I8 sung in Mr. Rice's sweet tenor.
In  the refrain, the “T'm coming” iR
repeated far in the distanoce, softly,
plaintively, like an echo from the grave,
and in the mind’s eye the old darkey is seen
trudging wearily slong, his bheall bowed low

over his stafl.
‘ A TUNNEL IN P MAIOR.
At Station No. 60 plius 68 a dull ray of lght
glances nlong the east wall Tt steals down through
shait No. 1, a round well five feet in diameter
and 350 feet deep. It is covered over at the top
with thick plank, but there are eracks !.hr-‘nmh
which glimpses of the silver sky are obtained.
The bucket and windlass are gone, but in their
place an iron ladder hugs the wall. The tourists
pass on, swapping jokes and singing. Mr. Gowen
has & finé baritone voice, the reporter a melancholy
and with Mr ce us precentor, the litde
ehoir makes itself honrd-prnh:n'l:ly in the reser-
voir in Central Park, probobly in the antipodes.
A porson possessed of any sort of voice finds his
vanity immensely stimulated in this hole of su-
perh acoustics. ‘Even Patti would get an eXag-
gernted notion of her own lofty voeallsm were
che induced to sing here pnder the earth, and
g500 n note wuult!u not feteh her afferward in
the Chicago Auditorinm, or anywhere else.
Imagine the tunnel o grand organ l;lp« into
which # flood of Ffmony is poured and hermetio-
ally sealed. Tmagine yourself gifted with the
power to hreal the genl and then to le down in
a auley spot and drink iv for the escaping
melodies,  In the oppressive silence deep down

| lines to enlarge the hilarity of the occasion

the nds seem walting for a
:gldeeor to stir them t?: “lclsinn. A shout alarms

them ully, d'mi igoohet-
ting nolsily down the Ep. me ?ﬂ_‘ﬁ‘w Wi
s 1 o Sovumaleig e o el
'y walted up nn n
in the nir of the hﬂl-w?:. 29 = ;
At stution No, 150, neurly three miles from the
portal, beyvond the ra of the echo, repented
experiments discover tunuel to be tuned to
the key of F. There con be no wmistaking it
No matter where the volee may wander, when i
stumbles on that psrtioular key the tunnel makey
InStAntancons response; n response 0us, gen-
erous, sonlful, Tt warms the ble with its vi-
brations and fills one with an eestosy of delight.
The ehord, sung moderately loud, oneé tone after
another in sharp staccato—* do, mi, sol, do”— rolis
nwny rapidly through the ringing hall. For a
few seconds each tone retalng its distinet individ-
unlity. The first uttered seems to be chased by

| the others. Soon it s overtaken hy “mi,” then

by “sol,” then by the ocotave *do." four
then sweep on together in delicions harmony. Ear
never listened to n more enchanting muus. Fur
sixteen seconds the concord lingers, then a dlsso-
lution takes place, the tones parting eompan
even as they joined, ench resuming its individ-
unlity and ually ng away. The tourists
drink of this intoxicating draught till their sonls
are bursting.

. A tunnel 1n F mnjor is a masterpiece of which
New-York ean never feel too proud.

FALSE WORK.

The aqueduct along here is the same in width
88 in helght—thirteen and o half feet. From the
portal, all the way down, the side walls and the
arch have a mottled appearance, caused by patohes
of new masonry placed in the old. So extenslve
were the frauds in the masonry that the comple-
tion of the aqueduct has been retarded over o
year. The entire tunpel has been in a large
measure reconstructed at the expense of the con-
tractors, the extra cost being some $2,000,000.
The work was an outrageous swindle from begin-
ning to end, a8 con be proved, as will be proved,
when the claims are presented for final ndjust-
ment. The engineers had over 225,000 holes -ut
through the walls of the tunnel, and each wole
exhibited a steal. Thousands of cubic yards of
alr were pald for at the rate of §5 & yard, air that
was supposed to he masonry.  There were two
wethods of repairing the faulty work, oue by
mxrhai down tl}’m walls und rebuilding them, the
other by entting holes through the lining, which
was sound, and ~filling the spaces behind them
with rubble masonry, The latter was decided
upon,-and the 225,000 holes were out. When the
snnces were fllled with loose rook, cement in
liguid form wes forced Into the crevices and in-
terstioes by means of o powerful alr pump work-

| ing % o pressure of forty to ninety ponnds. In
n Tew weoks tlis cement will dry out and *set,”
I looking the roek toge.her into o firm,

immovable
moss.  This method is ealled grouting. Whils
repalrs were heing made on Mr. Gowen's division
one of the inspectors contribiited the followlng
There

is reagon in his modness—more reason than rhythm.
The characters mentioned are all well known on
the work:

EEEP UP THE GROUTING ALL THE WHILE,

Alr: From Tha Compressor.

One day thore camo around an engineer named Gowen,

And he satd ; Al the backing must eoma aut.'
But he eame another day, and he bad another war,

And he sald : ** 1 guess we'll 011 them up with grout.”

“ Make them put fn neat cement If it costs them every ornt,
Forty thonsand bartels to the mile.'"

Then old Araold got a funnel and ho took it down tho tannel
Aud they'yve Kept up the groutini all the while.

The company bought n 1ot of tools, bought another hundred
mules,
Anid o string of earts tbat resched almast & mile,
With twenty barrels to the Joad, they cama up the Bing
Sing road,
To keep up the gronting all the whils,
It you watid to do It nestiy, sclontifie and rompletely,
If you want to grout it o 'l pever * splle,"
Go and ot a thousand dippers, glve thom to a thouaand
nippers,
And let them keep up the grouting all the while.
How the Guineas flocked around when they heard the
whistie sound,
And they marched upon the eags In slngle file:
And ss the cage went slowly duwn, thero arose o mournful
round,
" We niusta ksspa up-s the grout-a all-a the while."
When O'Grady's 1ight went out he fell down In the grout,
And he floated all around quite awhile;
But a (iuliea five feet tall potred him I behind the wall,
And they keph up the grouting all the while.

Then MeDonald came along, ho was glad that ho was gono,
For he said he thought O°Grady nobid vile,
He sald he didn't care a cont, O'Grady was cheaper than
oement,
To kesp up the grouting all the while,
One day Peter J. O'Flinn he condumned overy ——— w=—
Gralnea,
For he safd they couldn't grout In proper st¥le;
And the walking boss sald “—— f0.,"" but they pot another
bucket,
And they kept up the grouting all the while.
One ‘night Gilchrist camo along, slaging some relizlous
BONE,
And he hung about the tunnel for awhila:
And thin backward fie did cresp, caught the Inspector fast
usledp,
Put they kept up the grouting all the while,
1t was Kelloge made the hole, for he carriel the eounding.
pole,
And he handled 't in trus artistio style:
Then along came Slingeriand, sald ha guosaed he'd tako n
hand,
To keep up the groutlog nll ths while.
Then the g and bold John Tarn suld he dida't give a darn,
And on D, I.'s fwee there came & wieked simdle
And bo sald out loud to Hrum, * it, thoy cou't make
eenont cnovgh
Ta keep up the grouting all the while.”

How the esglneor had to hustle! Even ‘Stove’ got on
his wusele,
Oroutt conldo’t get his balr ent for awhile;
Mocre at “One” seld: “Now yew bt 1 can't smoke &
clgarutte,
While tiey keep up this grouting all the while.”
Then the Senators eame dewn to take o look around,
Aud they winked with ong another with » amlle:
And they »111 Into the bar—not for a good elgir—
But to keep up vhe grouting all the while.

And poor Virgle Worthington, time-kernor at Shaft One,
Bald ; “This grouting will all my pleasure splle
Bome fellow'll take my glrl away, while 1 os tho shalt
must itay, ‘
1f shey Keop up the grouting all the whils,

So the werk govs right aleng, whether It's just er whether
wrong,
Day by day Beitzlnger's records go on flle:
And in 1901 the tumnel may be dons,
1f they keep up the grouting all the while,

Now this «ong 15 all In fun_ and at lost it's nearly dono,
And the nuthor's golng out fo gob his *tile*;
And he'd sk you mll to go, If 1t was pay-day, "don't yer
know,™
And keep up the grouting all the while.

BlG FIGURES TO CONTEMPLATE.

The estimated cest of the Aqueduct was less
than £15,000,000. Before it is completed nearly
223,000,000 will have been expended,

Work on the Aquedinot was berun in Jonuary,
1584, and will probably be finished next June—
slx vears and o half.

‘I'f.r total length of the Aqueduet from the Cro-
ton Lake gnte-house to the Central Park gute-
house is thirty-three and an eighth mbiles.

The flowing capacity of the f ueduet from Cro-
ton Lake 1o the proposed reserveir at Jerume Park
s 418,000,000 gallons every twenty-four hours ;
trom Jereme Park to Central Park, 250,000 wil-
lons every twenty-four hours, leaving 68,000,000
gallons to be distributed through the Aunnexed
Distriet, ‘

The amont of brickwork laid In the Aquednet is
eetimated ot 418,258 ecable yards, or about
163,000,000 bricks, whichi would bulld thirty-
three structures the size of The Tribune Puilding.

The-total urea ol the inslde surfuce of the Aque-

duet from Croton Lake to the One-hundred-and-
thirty-fifth-st. gute-houss 15 equal to 7,082,823
square feet, or 162 4-5 neres; or about one-tifth
the area of Central Park,
The amount of material excavated in the con-
struction of the Agueduot, added to the masonry
placed, exceeds 3,250,000 oubic yoards, which is
equivalent to 83 per cent of the volume of the
great pyramid of Cheops. This material would
be sufficient to bulld » wnll ten feet thiek and
fifty-flve feet high aroinnd Manhatten Island,
thirty miles in length on the water-front,

The amount of dynamite used in blasting on
the Aquednet, exelusive of the amount used In
sinking the shafts, was over 5,800,000 pounds:
pearly 1,000 tons.

The water that flows through the Aqueduct

every tweniy-four hours Is equivalent to @
strenm  fifty  feet  wide and ten feed
deep, flowing 5@ feet 1 1-b inches o wminute, or
about one foot a second.

NEED OF THE NEW AQUEDUCT.

These figures nud comparisons are glven in
order that this grest publio work, one of the
greatest public works ever undertaken since the
worll began, may be understood and appreciated
by people who have had neither time nor inolina-
tion to devote their lives to the study of enginser-
ing. Few flch have even the remotest concep-
tion of its magnitude, The taxpayers and reslt-
dents of Nawv&\'urk simply declared that they
must have wuter ab aaz price. The old aqueduot,
with a capacity of 75, 10,000 gallons a day, Was
gn severely taxed when enlled on to deliver
05,000,000 gallons under pressure, that §t was
momentarily in danger of golug to pieces.

were sprung every day, snd o large force of
magons was kept constantly at work on repairs.
A bu“l meant a water ne in New-York. How
near such n horror the clty was it bitants
may never know. Only the most diligent wotch-
ing averted it, The Bronx River pipe
to the uld aqueduet's relief, but its 20,000,000
lluns disappeared as ropidly as rain in the great
sert, and the Fuple elamored for more. The
total supply of 115,000,000 gallons a day failed
to Hinge the foucets on the second floor oftener
than twice in the twenty-four hours. The publie
fountains thirsted in vain, and at lnst, losing al}
hope, eracked their pnrchmi hasins into geometrieal
shapes, like mud on o river's bank in time of
drouth, The streets could not be sprinkled be-
cause there wos no water to spare, and the eyes
of all the peaple were blinded with dust.

A new water supply was talked of for several
years, and numerous plons were su ed. Finally
B new Croton aqueduct was decided on. The
spillway at Croton Lake wns wasting daily milliong
of Ttll,ou whieh the old aqueduet could not bring
to the city. This water must be saved.

UP SHAFT NO. 4 IN A BUCKER

But to return to the tour. Between shafts
No, 2 and No. 3 the tunnel is 540 feet under
ground. Shaft No. 2 is 340 feet deep, and No.
4 450 feet, The tunnel changes not o whit as the
miles are seored, It is decided to make an exit at
No. 4, and to resume the journey on the morraw.
At tue bottom of the shaft there is n platform
above the water, with a dozen barrels of cement
around the edges and o pile of bricks on one
corner. In tlie centre sits an iron bucket s h&ﬁ
us n hogshead, and a wire rope an inch thic
is fastened in the loped handle. This rope leads
the eye up the shaft n distance of 246 1-2 feet,
where it seems to through o hole about the
size of u silver dollar, The lower end of the
shatt, about thirty feet of it, is spread out flat
likke & whiskey flusk, but all the rest, 216 feet, is
round, the whole resembling a bottle with o very
lung neck, such a neck as the Kentuckians like
when they “liguor up.” There is an iron der
fustened to the lining from top to bottem, but
the rungs are gressy with moisture, and an ascen-
sion by means of them is not inviting. A climb
of 244 1-2 feet up o perpendicular ladder, even
when It is dry, Is not n diversion that appeuls to
the tunnel tourist. The bucket has many ad-
vaumges.

Mr. Rice gets in first, then the reporter clam-
hers in, followed by Mr. Gowen, - The bucket is
waist deep. An Inspector, who has been wait-
ing on the platform, climbs upon the rim and
stays there wll the way up, holding to the rope
with one hand, while with the other ngainst the
==+ ho keeps the bucket from swaying or
turning.

“We want i go slow,” sald Mr., Gowen, as he

jerks

takes fn his eandles.
the  signal rull)e
rope  becomes  taut in

The inspector
four times, the
an instant, and the Luecket begins to rise. Alter
passing the flosk and getting well into the neck
of the bottle, the drought becomes so strong that
cont tails fly up nnd hats have to be held on with
both hands. As the silver dollar at the top draws
near, It gradually expands, till it looks as large
us o eart-wheel. The buoket stops, with its rlm
on o level with the copestone, and the inspector
steps off, followed by My, Gowern. Without walt-
ing for Instructions, the reporter proceeds to o
likewise. Pulling himself wp by the rype, he
manages to get Poth feet on the rim. Then, reach-
Ing out his rlght foot, he plants it on the cope-
stope, placing himself in the attitude of the
Colossus nt r{!:udos, The bucket swoys to the
npposite side of the shaft and turns slightly,
u{;oului a gap os black as the bottomless pit
When 1t sways back to its proper sluce, the re-
porter throws his weight on s right foot, gives
u quigk push with his Tm, and s sufe on the cope-
stone, E‘lr, Gowen heaves a slgh of relief.

“1t's all rlght, now that you're safe,” he says,
“but that isn't orthodos.”

He them explains that the orthodox way ot
lenving a bucket at the mouth of & shalt Is to
hegin by taking firm hold of a knotted rupe
fastened to n stanchion fur the purpose, and never
to lev go of it till_safely landed: for, withonut
snch precautions, o misstep, n slipping of the
foot. & tilting of the bucket, would mean certaln
death. _

The open air Is frosty, bhot before it strikes
to the marrow the tourists, buttoning their rub-
bers tightly, start off on a ron for the office,
which is m.:i. more than half o mile awny. There
they find *Jim," the faitliful hostler-janitor, who
s brought their clothes over from tlie lake, and
into these they jump in short order. Ten min.
ntes later they Ilir.r1 » Tim"™ in the dining-room,
where a rovul dinner is waiting 10 be attacked.
And it Is attacked, No quarter is given. For a

forks are in

time it seems as If the spoons ant
d er,

[low many cggs have I eaten, Jim?" Mr. Rice
infLuirl’:i, :

Nine, sir,” Jim replies, with the promptness

of one who has been keeping €ount. And yet the
eggs are only o small part of the dinner. A
turnel tour for an appetite!  There’s nothing 1ike

it

It is now &5 o'clock. A drive to Sinz Sing
ani a ride to New.York on the express end the
first dny. In town the reporter finds himself
uneomfortahle on the sldewalks, His Jegs full
tis nniderstand him properly.  They want an inoline
or n stepoll. The Ieft seems 1o he about gix
inches shorter than the right. g0 in order 1o
humeor this fecling he wilks aronnd with his right
foot in the gitter and his left on the curhstone.

This harmonizes everything.

FESTIVITIES AT LAKEW0OD,
LAND IMPROVEMENTS — SUNDAY TRAIN = TONG
LISTS OF GURSTS.

Lakewood, Feb, 1 (Sperial).—The parlors of the
Taurel Honse were hright with lights and gay with
tanghter Mst evening.  The occasion of the enjoyment
wais @ “ heart party ™ glven by Mes. Francls 1. Freeman,
af Xew-York, in recognition of her linsband's birthday.
Thirty-lx peopls, all Laurcl House guests, wore
prosent, all of whom wers Intensely Intorested In ths
game.  They wero placed at small tables and played
unintorruptedly for an hour anid o balf, when timo was
eolll and hearts counted  Those who wore fortunate
enongh to win the dainty prizes wers Miss Loulse
Jones, Mrs. Dayard Sridth, Misx Muory Yrung, Mr.
Cottorell and Mr, Hayesd Smith, ull New-Yorkers.
While the guests wore admiring the prizes a table
laden witlh good things o eat was pronght In.  In
{hie eentre was  birthdsy cake, appropriately decornted
andl encompwssed by thirty-six glowing candlas, The
enko was the gift of Messes. Plumer & Porter, the
manngers of the Lawrcl, Greot Interest was oan-
{festd when (¢ was whispered that a prize was con-
cealed fn ona of the slices of the enke, Mr. Com.
stork wns the lucky gentleman, drawing a pretty
sllver pencll frome his plece.

Mis, Sheppard F. Knapp 15 one of the recent Now-
York arrivals nt the O Homesicad.

Mr, nnd Mrs. A, B Doardman, of Staten Irland,
were at the Luanrel House this weelk  Seeretary Traey
Is expected to aecompuny Mr. Boardman on his next
visit.

Mr. and Mrs. Maltland Armstrong, of New-York,
were In Lakewood on Tuesday.

John Holmes, of Holmes & Coutts, New-York, was o
guest of Charles F. Noething this woelt,

The Sunday truin to ba put on the Now-Jersey
Ronthern carly tn Febrnary will be an {nuovation, and
will be welcomed by n good many Feople hero.

The latest New-York arcivals at the Leurel Houss
this week Inelude the following: Dr. M. Allen Starr,
T. 8 Ormiston, A. L. Bell, L. Longhurst, W. B.
Whits, Mrs. H. W. Knott, R. Chambers, W. A. Day,
wWilllam T. Eldridge, C. D. Chapman, John M. Chup-
mun, Charles C. Worthington, Nell MeDonald, W. A.
poynton, W. 1. Payne, Jolin B. Colton, Park E. Dell,
Mr. sud Mes. T. E. Sloan, Charles Le Boutillier, A. K.
Honrne, Mr. and Mrs, Rudolph E. Schriner, Douglass
Gireer, Miss King, James D. Leary, W. E. Curils, Miss
Estells Soan, Charles Converse Tyler, Mrs. F. B
Howes, Mrs, Arthur Ridley, Mr. and M. G w.
Kenyon, Mr, and Mrs. Myron Plummer, Mrs, Thomoas
H. Hall, L. Lindley, Dunkl McKeever, Miss Libble
MeKeever, A. . MeKeever, D. O, MeKeever, Miss
Catherine H. Hunt, Gordon Fellows, the Rev. Benlo-
min Brewster, Mrs., Henry P. Havens, Paal Hoffman,
Mis. Robert Nlcol, Mrs. Skae and Miss Sl
. Among the Drooklyn arrivals ut the Laurel Houso
are Mr. and Mrs, Walter Chrisile, J. 8. Mescrole, Mr.

and Mrs. A. O, Bedford, H. . Hnobbard, Clarence
Crelghton, Mrs. MoDooald, I W. Maxwell, Mr. and
Mrs. W. A, Sweoncy, = Jenking, Mr. and M.
W. Dodsworth, Edward A. Low, Max E. S Dr.
nand Mrs, J. M. Race, Mis. W. A. White,
W. A, M, White, Mr. and Mrs. 8. 8. ) I
Vackard, Mrs., Charles Robinson Smith, Miss Adelo
Kenyon, Mrs. J. B Woodward, Mr. and Mrs. W, A.
Cacsar, Mr. and Mrs, John A, Stevens, Mri. Jumes
g Cornell, Mr. and Mrs, Allan MoNaughton, Henry
J. Yunh [i‘s"-a'ﬂ. Mrs. L. A. Btreet, 5. P. Strest, Miss
C. I, Condlt, J. G. Duechen, J. Horbert Watson, E B
}j:'rdlnsr. Henry Dalley, Miss Evelyn Dalloy and A. F.
it

Lne folloving are among the new arrivils ot the

D. M. Knlekerbocker

014 Homesgead : New-York—Mrs. D. |
Miss Knikerhocker, Miss Janet Enlelecbocker and
15, Mavenagh ; Jersey City—Miss M. E. Walker. Philn

delphin—W. H. Dobblns, 8. speneor stoul wnd W. K.
Robinson § somerville—Miss Hartpence.

The most recent arrivals from New-York at tho
Padmer House nre N. A. Woynton, Mrs, 8, It Cornell,
Mr. and Mrs. Leonard K. Smith, Miss Smith, Mlss
Jennle Smith, Mr. and Mrs. 8 C. T, Dodd, Mrs.
B, ('aml-t,ali, Jaaes W. O'lirien, Francls W, Pallock,
John W. Goff, Robert J. Stewart, 3. McCroe Miss
E. Cralg, and Mr, and Mrs, P, Chssldy Rrooklyn—
., H. Righter, Mr. and Mrs, Charles Howard, Miss
Houwnrd, Worth Howard and Thomas W. Powers.

Al the Cate Saniterium are Miss Chew, Mrs. Griblle,
Miss Hobart, Mrs, Browning and Mr, Page, New York
Mr. apd Mrs, ngﬂn. M, Took, Mrs., Davis and
Mrs. Harboldt, I Iyn: Mis, Hussey and Mrs, Upton,
Urabge, N. J.: Mrs. Smith and Miss Tucker, Newnrk,
N. 1. Mr. Heber, New-Drunswick : Miss Rice, 3«#5:1:
Mr. aud Mrs, Fuollor, the Misses Fuller, and Mr. and
Mrs. Reynolds, Wilkesbarre, Penn.

A NURSERY OF ATHLETICS.

THE TITLE OF WHICH THE PASTIME CLUB
1S PROUD.

BOME OF THE MEN WHO HAVE HELPED TO
MAEE THE ORGANIZATION FAMOUS—

PRIZES THAT HAVE BEEN WON.
mmummhumbhmm-nnrm
by an athiste of grit, pluck and
is the emblem of one of the real
ﬁomw.mluuwmnmum
sthleties. mmummwttbemwmu
mummuwmm.bntnuamm
bmnioutmmmwmhnwmm
mmmmnmymmbmmmm.
n.npmxy.u.muuummmmmmmm-
DMMhmdvmmmhlwﬂuwluﬂ-a
low-tall coals. Itmmtawmmw.m
probably never will have, A timid woman who st-
mldwmnmmumciub-mmonlm
pight would probably tumble over half a dozen tomb-
stones, have hysterics, and never iry again.

PRESIDENT J. E. SULLIVAN,

Tha Pastime Club is known in athletio circles as the
# Athletic Nursery," from the fact that each year it
turug out many new men, who In time migrate to
the larger and more wealthy olubs. “Lon® Myers,
the famous sthlete, gave the name “ Nursery” fo the
Pastimes several years ago, and the appelation was so
fitting that It has stuek to it ever since  The club {sin
goud financlal standing, and has over #1,000 cash
In bank, with no outstanding debts. It is u fact that
overy entertainment glven by the clnb during the
last flva years netted some money. and during the
syear 1880 the club cleared over #8300 in athletic en-
tertalnments aldhe. Much of the athletic success of the
club Is dus o the fact that there is no soclal element
in the club, and no tobuceo or intoxicationg Lquors
are nilowed on the grounds, As many of the officers
are athletes, or have been, they work for the develop-
ment of athletes only.

ONCE A CHURCH, NOW A OLUB-HOUSE

The present house and grounds of the club have
a history and are one of the landmarks of New-York.
The grounds mre situsted on what Is known as the
schermerhorn property, and years agn, somewhere in
1800, the club-honse was nsed as o church. Ontslde
the twelvelap track on the slope of the hill, under
the many large trees, is the old hurial-ground, with
tombstones bearing dales showing that the bodies were
burled some thme betore 1800.  The chareh in after
years was used as a home by a sen-raptain, and has
finally been furned Into a gymnasiom and club-house

for the Pastimes,

Ww. F. PULLMAN.

The Pastime Club was organized May 14, 1878,
with the following officers and members: President,
John Burkhardt, Jr.; secretary, John L. Conner; treas-
urer, George Winters; captain, William Watson ;
Charlea J. Krank, William Lang, Danlel Fitzgerald,
George Kalser, jr., John purkhardt, sr., Robert Wat-
son, Andrew Lots, William Adlum, A. Mason, IH.
Gaedner. The old Central Athletic Club then had
possession of the plece of property in Sixty-sixth-st.
overlooldng the East River.

W. R, BURCKHARDT,

James E. Sullivan {s tho president of the cludb, and
{s also the hard-working secretary of the Amateur
Athletle Union. Few athletes lave had s more wvarled
sxperience than Sulllvan, He mads his firsh appoar-
anes as an athlete at the games of Bt John the
Evangelist Church, Jones's Wuod, September 4, 1875,
when, with thirty seconds start, he won the two-mile
walk. May 5, 187D, he finished second to Harry
Fredericks in o fivemile walk. June 7. with two
seconds start, he won a one-mile walk; Harry Fred-
ericks (scratch) seeond. But also like the others, If
he has renounced actlve athiletle worlk, it has boen o
distinguish himself In & more lsndable fleld. His
persistent, persevering efforts to ellminate from the
amatenr tanks a cluss of men who have flourished
and thrived upon dishonest methods have resulted In
a measure in making the pure and elovated tono of

amatenrism.

H. DIMSE, .

Assoclatod  with Messrs. MacMillan, Rull and
Junssen, Sullivan has been one of the projectors and
one of the most energetie warkers to whom the pres-
ont success of the Amateur Athletio Unlon Is af-
tributed. His experience, like Jaussen's wnd Mae-
uﬂm'-.humdlwmlemm,mau
1t 15 which enables him to cater so Intelligeatly to
the interests of athletes generally.

UFFIOERS OF THE OLUB.

mmtmofoﬂlmemlﬂldma
James E. Sulllvan; vice-president, P. D. Bell; treas-
urer, A. J. Murberg; seoretary, H. Dimses; fnancial
socretary, L. Friedham; captain, J. 1. Hughes;
lentenan’, H. Luerson, Games Committee—J. Burk-
hardt, r., A. H. Lewis, W. Pollman, J. Moran and
J. D. sands, The constitution of the club declares

1

:
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THOMAS NENRY COLLETT.

A. J. Mifrberg, the treasurer of the club, is & shosd
dlstance runner of some reputation, and has won
over twenty-five prizes, Henry Drinse, the secretary,
has been & promisent walker for o number of years
He won thind prize In the twenty-five-mile champlon:
ship o year ago, and lust winter fAnished second b4
gamuel Cramer In the four-mile champlonship raes
held at the Madison Sguare Garden. W. F, Pallman
member of the games cowamittee, Is another membel
of the club's walking team, and [s the proud possessot
of nearly fitty prizes won In walking races during the
lust two years.

WELL-EXOWN BOXERS AND WRESTLERS.

Among tho b and wresil momb of the
elub who compete in most of the boxing competitions
are D. O’'Brien, the 105-pound champion of Amerios:
M. J. Dinan, H, Dunn, J. Fisher, Owen Hsrmey
D. E. Manning, H. Stevenson, T. Cantwell, F, Schnees
ng, M. Shields, Willlam Bush, D. Hagen, P. Higging
T. Murphy, P. Doherty, J. Mechan, M. Nagle
J. Burns and T. Hanley.

A. J. MURBER®,

Among the athletes that the Pastime Club eome
tributed to the champlonship prestige of wealthies
olubs are Frank Lambrecht, Harry Frederioks, mil
champlon for four years; Arthur Waldron, champlon
100-yards runner, and one of the few men who de
feated Brooks, the college champlon; H. M, Stone
D. Lehane, J. Bullos, Frank Lane, J. C. Keane, A. A,
Jordan and Jack Thornton.  E. C. Carter's frst ap-
pearance In America was made under the Pastime
colors, also that of the three Ellingsworth boys, .m
Quinn, J. J. O*Hrien, J. Flyun, C.
W. Hass and J. D, Harris, All men were
bers of the Pastlme Athletic Club, where they
champlonship honors. T were the
club glve the all-round athletlc cham lonship
Ameries.  The club gave the snnual Eulnl and
wrestling champlons of New-York State in 1884
which was also u decided success,

THE CROSSCOUNTRY TEAM.

The cross-country team of the club s in good come
dition, and will make an excellent showing In the
coming champlonshlp meetings. The team s made
up as follows: J. Adelsdorf, captain; W. Beck, J.
Lowenstein, J. Hefferman, C. Hoey, J. MeGarry,
W. Rubern, H. Marcus, A. Marsh, J. Byrne, E. Stefing

and F. A. MoNally.

The club men won three banners for ex-
collence at games as follows: Sacks banner, In 1886 ;
New-Jersey Athletle CInb banner, in 1888
Athletio Club banner in 1880, the

sthletes of the club won over over
athletle competitions,

ng the wellknown athletes now members
W. R. Burckhardt, =amnel Cramer, V.
1“' e, M. mr!ilm Il} .%"l!t"mhl;ll‘}lm

rge Burrell, James nson, ’

muu ?)uvid Lahey, James Meehan, R. H
sands, J. Moran, M. O'Sulllvan, D. Ross,
the welldmown hurdler, who finished
champlonship meeting; A. Arnold. M.
Lally, H. . Johansen, T. A. Collat, G.
Lewis, J. Adslsdorfer, H. Marcrus. J. F.
Lanahan, T. A. MeNally, H. Beckh, H.
W. E. Hughes, E, 8, D¢ Lam, W. A, Slebold,
stelnruk, C. Marsh, J. P. Gerdes, A. Werner,
Forbes, J. Horahan. J. % Donongh, T. m
George Fisher and Mr. Muondle.

NEW-JERSEY CCAST NOTES,

NPW PBULEHFADS —REAT, ESTATH INPROVE
MENTS.

Long Branch, Feb, 1 (Special).—Richard V.
the well-known contractor of Long Hranch, is ereed
ing & number of new bulkheads between Elberon sad
Sea Bright, He designed them himself, and guarantess
that they will provent the farther encroachment of the
Mr. Breece's men have completed new bulke

J. Howard Wright, Henry Harbeck, Robert B. Wine

and Mrs. Mary A, Lyddy.
M. Pullman, at Elebron, and Washington E, Connor,
Son Dright, are nearly finished.
Jullan E. Ralph, the proprietor of the Colemem
House at Asbary Park, has purchnsed the Taylor prope

nox.

Edward Batchelor, of Philadelphia, !
Avon-by-the-Sca, 1s having & substantial bulkhesd
erocled along the entire ocean front of that resort.

The plans for the new addition o the Hotel Brunse
wick, at Fourth-ave, and Kingsley-st,,
have been changed o that the Lotel will have doubls
its former capacity. * f

Contracts have been made for the erection of
pumber of costly new cotlages ab Como. Pad)

A Tatre o fha K15 Vou KAl ede pents sl
on the Rill Vou Kull, near Perth

Long Branch needs oA
thw:tlx cun have e muu.. sl mﬂ=

Dr. Potudnglll Is  remodeling enlarging
mlltﬂ on l!.ck-ﬂ:, Asbury M“

that sny youns man over eighteen years old s |

The Monmou Witer Company, which
tor purpose of furnishin
i Ry e v ol
soon. n-um?iwﬁ-?
P Thomas. Patton, :i“ ?&-Euw agont
olllll‘lu:!mw ol A Sk
spreay it o M o,



